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(57)Abstract: 

PROBLEM TO BE SOLVED: To make uni-cast, 
broadcast, and multicast through an ATM-PON 
(asynchronous transfer mode passive optical network) 
without causing any security problem, increasing the 
traffic, nor reducing the bands assigned to each ONU 
(optical network unit). 

SOLUTION: An OSU 102 stores the ONU-ID and 
cryptographic key of each ONU and the identification 
information and cryptographic key of each ELAN 
(emulated local area network) on a table 110 and a 
cryptographic key table 1 1 5. At the time of making 
broadcast, an ATM cell is sent to a PON by adding the 
purport to the cell as an ONU-ID and, at the time of 
making multicast, the ATM cell is sent to the PON by 
adding the purport to the cell as an ONU-ID by 
performing enciphering with the cryptographic key 
corresponding to an objective ELAN after adding the 
identification information of the ELAN to the ATM cell. 
At the time of making uni-cast, an ATM cell is sent to 
the PON by adding the ONU-ID of the ONU to the cell after enciphering. 
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[CUB] «»!)f-f±Hlt4t^ 4 
OSU102I1 ^ONUOONU_I 

— ^/n i o, Rf#=*— r— ^/n i siclstrrSo ^ 

o-K***bNN*. ^(Dl^ONU I D <t LTAT 

M*A«fl1»UTPONfc*UU «r flf*** 

\ts E L AN©WJflMB«r ATM-fe/HC 

«U -v^^-V^ h-C*>5»*ONU_I D£ UTft 

§KONUOONU_I D^ATMt/WC#JDtt 
PONfcSlBtS. 
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y-tn<D%*V h«7-*»«fcATMJPHH*»feATM 

MIEATMiBirgfria^s'^^S'M^-^irorai^ 
fci-J&ftfllMfSSBa^ 

a. 3.= =*^;*. b<£>*J-#S-C;fe53te*y YV-^mm^ 
^gSBBSSJtiWRi: •* !7— Ufc* 

3**y H7-^*«©«-^-^»lc. SBE^^y 
* MSfflHI* J: tfiS Iff ^-^l-MJE L.fcPg#*- ME 

c . UWB^ y i^** * nfc#^o 

,\,<d-*>vi-*>?* h&ffo&&\a*. m&y»-7*Vf 

BiJ«#&SttATMHr/W-ttailL.fcSL 
LTttJ&OU ATMPON7l'-Atl/XilE^5'v'^ 

d . fifrta^ y y b y ksn* s je <o% 

*-y h!7-?IB^tXATMt;HC3.= * + ^ h& 
f?5*frK:tt, a«ATM*M:»U 3***yM7 

glJifS«[S:SBiATM-fe-'H-#*nb, ATMPON71/- 

«ne^ y s^** y h ? - * (c^gg § ^fc#3t^ y h V 

e. S«**y H7-^*IC#Lta = *t^ f ^ 

T7_^^e<D#^/i — rADp'ibij^fc^s' M7— ^KB 
*5gi-5=g-^— T/tCOl^T. -^/Ufdr-Y^ h/4 5; ?Tfc>fr 

£{£JlL"ti$i£ATMPON7 U— i^(cir*ixSATM 
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g. fldlS^ y->yft*y h<7-y£r?>LTiil5t?L.fcAT 
MPON71/-^ ! > ^n-K^-r^h-^fcS^BW'J 

(4. SKATMPON7V-At:f*n5ATMt/W© 

h. |MB/<y5^3t*y h 7-y £?>L-Cfi]a5LfcAT 
*«r**y h7-y3£fiStS'J«#i: UT-£tf»frfctt» 
!£ATMP ON7 U- .MC^ixS ATMt/WJ^f 
!7 — y £r:fr LfcATM*/l^)6S*fe 

©ATM-fe^*e3aSi-63tJ0A#iS«»!:i3V %_ C» 
a. n.=^-ty. hco*t^-Cfo53t^y M7-^^B(-o 

^T, S*#*y M7-^Wtr«ei-*3fc*y 
^^B»SiJfll«tSK3t^y M7-^KB^itU^Bff; 

Sr^-TS^-S^^-^y Ko-A^!)7^? h? — 

tuft-anU ATMP O N7 A t UttlfE^ JX 
30 % v YV — *tCi£tHU 

b*:*T5*&K:tt, SK*0w-:/4:W 

40 d . tME^2x^**y M7-^»cl«**3h,fc*«^>* 
^5/ M7-^$fC»UATMt;v^^ir^ 
rxom^^ aKATMt;HJ:»t, SS^yb^ 

gijfl»«S:SRATM-fe^^f**Dl-. ATMPON7U- 
y-^^r^U. (ttlBATMHMIId»b©ATM-fc^oa« 
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U 

Srttffl Lt^ATMPON7l/-AI^^ATM 

g. tWE^*^*** M7-^^L"CSai*UfcAT 

S*ATMPON7l/-AlC**h5ATMtM) 

h. |«E/^^**y h7-^t*UXa*LfcAT 

«ATMP0N7U-Al:4*h5ATMt/l/O^ 

So 

[0 0 0 1] 

|>r7 — ^ LtATMt;KOgS^ ATMiiffS 
[0 0 0 2] 

[fi£5fcCOSftf] Jl^i! 1 ?, ATM (Asynchronous Tra 
nsfer Mode) JMtt* B- I SDN 

s?#>HPi) fc**5«*M«re*>6. ^tt, COAT 

ONU (Optical Network Unit ; S> 

UTs PON (Passive Optical Network ; s<y\/~7% 

[0 0 0 3] rr-C% ATMPT'llx mft<o&Wt&?$^ 
VP (Virtual Path ; ^it/VC (Virtual 

Channel *'R«U rix&'OVP* ± 

OTC^t5-i:l^^ ATMt/ufclfla^-W^ 

it. -ft£t>%* ^-^^--y^ h£ftj£i^ ttv^^o r*U£ 
ML. PONS, *i©*7r^f^tt*ONUi: 

ofcATMiiPONi^tfei^ -tO^*:? 

So 
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[0 0 0 4] 

[»«#**LJ:5i"raWB] *"C* ATM-PON 
Sr$tfATMlHlcStrs»*^U-C, 1 

[0 0 0 5] a*J:9ATMPKi3^-C^n-K^-t^ 
10 ^^5^^0ft«^PONiC:^6V^T^ : ^^^^ b*T 

[0 0 0 6] Mill #H¥8- 1 8 6 5 6 5#4^« 

\s*%\o<Ds<>ry hi»|cl*AU-CATM«ICi3ia-t*S 

[0007] u^u*3&sb. :«^p-K^rt^ 

fc*^ r.OftflfSrATM-PONSr'&tfATMM^iiffl 

o s ^©PON^W^V^C, #ONUtC#J«9 

[0 0 0 8] *fc, #!P§¥ 7-202905 

# / - K*r ^t\c£V, 7u-V*<**h 

A^-f y^7x-7M»<iWAW ^ ^ * 
[0009] UA^Uftisfe, :oa«(i^B-K^t^ 

40 -<oSWS:ATM-PON«:-&tpATM«JCjBfflb 

[0 0 10] 3Ciifc TAccess Flexibility with Pa 

ssive Double Star System] X\t, ATM-PONOW 

O^jfeONUSrT'o-K^t^ h**t I Dt U tf* 

[ooii] ^/u^*** K ^n- 

50 K*** fcSWi^--*^* 
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[0 0 12] ^i^L^-t^t-^ ft-SlW&fiftt^-fix 
t,±f5S*^«fc-r^liatg«)f^+^fc^^ ATM 
-PON£-£tfATMP(C*3^'C, as**;* K ^ B 

[0 0 13] r.wJgMligt-hW^ti?^®^*^^^ 
ATM-P0N«M>ATMIBC*V^1E* 

fc*<»=+** K yn-K***b 
TM-PONtdSoltS-fe^^^^ ATMiSflHS 

[0 0 14] 

M*/i'*ea6'r5»fr»-» wiea tmp t wta^ s> ^ 

* JSWWHIWR4: f b 7-* S6»c*ttS 

***** M7-^^eKS'J«iii: LT^ATMt;P 

gim#SraKATM-fe/Hc:#*D tfct, SjK^/u— 

LTttflDU ATMPON7l/-Ak LT^y^ 
ft*:/ M7-^lc26aU 

d . MB* * ^7-^ £ ixfc4#£<Dft 
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=ff 5 ISATM^H^t, S^^^ 
»]«*$:SttATM-fc/HC{+aOU ATMPON7U- 

e. SI***? M7— ^*«IE»U-C«*Mr^ 1^ s *t 

lg-f-5 i: i: t>t£, -ryuf-af.-*;* bwatfeifcfcft*:/ b 
7 — ?3£g©*^— ^©S^SSS**:/ bt7 — *gg 

U 

f . ff!fE/< * ^ft* f b V-9 Zft b-CPJ* UfcAT 
MPON7U-^i ! > Stfct** bl7— *3Sgte*H£l' 
fcft*y b!7-*«gBWJ««*:*tr»*K:»** ^t£* 

^ffiffl LtitATMP ON7 ATM 

g . UMB^S^/** vYy-?*ft L-tSJjfcbfcAT 

««*#*:? b 7-* SSgMWflHti: LT^trtfr&t- 
J*, SSATMPON7 U-Al^tilSATMt/VO 

h. HB^y^3ll6*y H7-^**bTSWEbfcAT 

iATMPON7V-Att*tl'5ATMt;U©-7^f 
[0015] 

S-r-foSATMiilfSfiw«fiK^*i"^ n s^B-efc 

S„ -roATM»{f^SI4. *tt0>IHrtflH':'#7*- 
^10 1t> IltCATMPONOOSU (Optical Sc 
riber Unit ; ft*DA#§lg) 10 2 4:, iixb©«tt* 
ff?ATM^?f 109t^tT^5. irn?, «■ 
OSU102 HI 2 t£^1-ONU (Optical Networ 

k unit ; *mm mmm) «*poN«r^u-c»a«sn, - 

4T,fe©OSU*iJ:tfONUfcJ:9 ATM-PON« 

[ooi6] Prtffly^>^^=-^ i oil*, ^i- 3 

^*Q.aSS 10 4, -'• ? '7- S» b/-fe^HBaffl 105, 
[0 0 17] w 9— 0 8»*, ATM^'f y 
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1 

^ y fl0 9O#-b*^ VPI*JtffVCI#W 
\-=l^*^* hffl-efo^^> ^v^*** hffl-Cfo^ 

^t»5ELANM^tr-^H 0 8 KB* 4 ft 

r U * H*** ban?****** 

5o *jBBB«-t?Wu PONHttOSUlO 

2 K«8E £ tl1t& ONUC^^ELAN (Emulated LA 

SWIU :(OELAN«t^ONU^^ tt 

tf r 3 J ^ELAN*«i:ttR«SW. ^ 
r^J:5^ #ELAN-©^ 

[0 0 18] o 6d3J:t«S 

Irt^yjfA»i0 7tt, a«Ki0 3*JJ:W/^^ 

h /^jvymm 0 5^gtATM»J^b^ATMir 
/Ufe«W7*^yH:«U ATM** 5^10 

[0 0 1 9] H3^i3V^r, 3 0 lttAMTlBW^bai 
bft~C< 5ATMt;V^7t^5' hSr^i-fc^"Cfc 
3* r^l^TtJ:^- ATMt;W^ ATM-^ 
3 0 3j3WATM^P-K3 0 4« Vm&ZfrX 

oezmm-rz^t^zv, ^3 0 2ia^Ttgf 

7lc«fc9K*m£ft> r©1#*o5t>**^^*>fc 

VPI^VCI«t;^AT 
M^^3 0 3W:#A^> ELANWELAN 
_ID (x^l/-r^Kn-^^y^^>^-^ 

ATM* * 3^1 0 9^#t»S*X5^"efc5o 
[0 0 2 0] ^ch 104(1 ilffi & 103 

*^UTATMlH«^b*«Ufe«*Otea«:. 

fcfcfcfc* IfiWt^JS^nh^^NMS (Netw 
ork Management System; h^-^fl^f^) 
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[0 0 2 1] ATM^yfWl 0 9 11 SU:R91Lfc 

Pf*]*:/*^-* l o ia><bj£ffi£ftfc^&**^ 

ATM^7f9io9H iHrt*^*:?*-* 

1 0 l^b3S«rt7d~^y h<D-fe;w&gtt&££. * 
OELAN.IPI:*^, i^;^D-K^^ 

^*^* K7)«*"Cfc53&*«:««i-5. ^LT, ATM 

^7f^io9ii ^P-m^ hoMfttfcst 

-t?*>5-fe/MCOV>-Ctt. ^O^t'fc^WW4E.LA 
N*»ei-Stt#S«*^rtt-E L AN_ I D t ttt 
*ftT^*. tot, ^.t^^ELANI^JStt^ 

[0022] OSU102H ^/H 10, /d- 
K^-Y* h»/<^77 1 1 1 > ^v^ 5 *** bJB^y :7 
7112, ix^*^* 113, 1 

x 4s i 5. Pt-g-teaWi 1 6*5 J: 

tfPON#LS£&l 1 7$:$lTV^o 

[0 0 2 3] T" — t/A^ 1 1 OKfl ^rtO0*>^^^ — 
^10 1 0 8 t B»4E L ANHK, 

vpi^^^vci^ -t/uaiawou— 

30 K «OONU^«ONU_ID 0t^7b^ 

-^as«i»]fli«) * s re«*tt5 0 - 

[0 0 2 4] ATM** S/^l 0 9^b366>nT< 6ir 
/W4, tOELAN_ID(CS^#^n-m^bffl 

-cfcsd^ -r/u^-y* hmxhz>*\ z3-^*^*hm 

l, -7^^^ hfr<y7r l l 2*fcli«^ir^ 
H/<y77 l i SoHSRt^JEtt/^^r 

[0 0 2 5] S/*— H4H X— ^ 110 tCfeo 
40 t\ #^y77l 11-11 3»c»a*ixfc'fe^*:R*- 

iau ponm^i i 7i«i#»i-. poN*aa»i 

1 7 14, :<D^wn 1 4 3&>5>-fe^'*£ttS!K on 
U- I DOft*0*S:m\ ATMPON7V-^ifC 

®»Ki i 8^lt*onui:S5. H3fc:*5v^ 

3 0 8 ttATMPON7 l/-A©7*-^ ^ h$r^i"t 
<7TCfc£o ATMPON7U-A 
H ONU„ID3 0 9S:<rlt^o 
[0 0 2 6] PONtelffll 1 7l:*5l«ATMPON 
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[0 0 2 7] a. aaSMk^n-K^-t^hiB-fe/UTf 

Si-flMBtONU_I DiU-CfWDU ATMPON7 
U- A£ l/C»«Kl 1 8fc2&Urt-S. ^ATMPO 

[0 0 2 8] b. iSUS#»*-^A^*ir^b«*^* 

[0 0 2 9] (1) Si <D&ltiJj&: 

50NUtJH»ta. ftlcSKt;^^^- rsrtlc 

[0 0 3 0] (2) »2 0>3£aj#» 

— Sr#!>*«^ flF#*r— T—'fA'l 1 5J3iaftU-C*3< 
tirfcl^ *ELANSr»«i-5#ONUlc»U tfS 
t5flf ^ W j|frfc< 0 OSU10 2T11 

1 4{C < t«9-^^^^^ Fffl^77r 1 1 2rt 
Oir^SE^til-r^. PON*0«gfll 1 7tex-:7VW 

m&mto pon«hs»i 1 ^<om&m 
bi««rt ^ e l a n mm?, a 9 **-efc a e l a n 

ft U r©ELANi:*5itbfcfcVPi*5J:tfvc 
^s^JSi-o poN«a»u7tt, r^BFtJoat© 

NU I Di: bTttiO t> ATMPON71/-AilT 

afiRi i s^asa-rs. :©atmpon7u^ 

[ 0 0 3 1 ] **3, W±RWUfe«l*5J:**2oaiffl 
|pli- 5 O N U 36S«*Ollt*^— SrftLSl-Sttlffia* & 5 ^ 
[0 0 3 2] c. »lHilt»*a5*t^Ht^** 
y/H i 5KH ^ONUfeC^^I'^ 
OSU102T? 

ji x ^—^1 i 4^=-^-^^ hffl/^^T 1 1 31*9 
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«c»*Lfc***-«:fflv^ri»»*Da*rlS1". PON& 
5ONUOONU_IDSrf*i0U ATMPON71/- 

AtL-caftKi 1 8^3su-f a. i-**>*>, 

So 

[0 0 3 3] Ki^/a — K*** K -^A^*** h 
[0 0 3 4] *-fe^a«Kl 1 8^tt^n 

[0 0 3 5] *"f, yo-F^t^M^V^^ 

20 hffiao»«^»jcb/tasfflr u—> #J 

1Mb p s <o^o - K^t^ ht-^*tr5a 

iMbp sOSH&V'— h&lK&T1n&&\ 
[0036] mcov^-cw:, &*>&m 

[0 0 3 7] ^A^^* b<E>Sr&#> ±KMl 

30 a^*** h^M^^^S#ONU(D^tc^Ufc^ 
'^n-m^b^i:^ ONU1 
[0 0 3 8] K^W/^-^S*^ 1 1 0^oV>T 

NM S (Network Management System ; ^ y YV'—t^ 

fc r <D A TMii«8«i3 <t TJ5 A TM P O N^S 

^ — ^ 10 1 (DT—-??^ 10 8 (os^ir^o 
SU©r-7>i l 0^SS^5o 4r-^l 0 8 

isxzti i otc^^^^srt^^o^rjmt-R^b/c 

[0 0 3 9] ft*5, ±|E*»tW-rt*^tBT*>53&«*»«) 
50 ^J^ffi s CAC (Connection Admission Control ; 
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[0 0 4 01 fclcB 2 «:»» U *ONUO«*33it^ 
^ f-^i4|2 0 2^ PONMS2 0U W\M®M 

[0 0 4 1] *T. f-^82 0 2H 
if-^20 3h ^D-K^bflONU_ID 
Ui?** 2 04^ -^/l^*** 0 5 ^ 1 

[0 0 4 2] :it, 0 3 

tt, ONU - IDU^# 20 6 k, VS*** 

2 ^ONUC0ONU_I D^f ^M^tl 

^ ^ fc ^ Bf^-l/^^2 0 7Hll SKONUIC 

[0 04 3] ^-m^WNU_IDl/^ 
2 0 4CH OSUW^t^n-m^hffl^ 

[0 0 4 4] ^^hffir-^2 0 5 

tt, ONU.IDU^2 0 8fc, l*-JMr— u^** 
2 0 9-1-20 9-n**feft*l***-^— 
J:9*SEStuXV^o ONU_IDl/^^2 0 8lr 
ft. o s u« W^±E*2©Slii*SI^5^ 

^MMflStt*. Ptf^-^2 0 9-1-2 0 9 

NU-etiv^thOE l ANiiltail^'et)^^*^ 
* bS«SrlTV^5 J: 5#EL ANi:»CU^^ 
h«©»»*-**»^-^^*2 0 9- 1-2 
0 9-nW«)»»SW^*>5- **** OSU * 

ft, ONU.I 0 8*J*Wf**-^^ 

^2 0 9-l-2 0 9-nli«ffl^fs b 
JBC0ONU__I DU^* 2 0 6^gf ^H5o 
[0 0 4 5] ftfc, PON^LS^2 0 1 tt, ftW^Tffi 

Sffl2 1 2«r*TL-CV5o 

[0 0 4 6] ±«LfcOSUW»b©ATMPON71/ 
-Ate, )tU>fW1^2 10^1^Stf, ONU 
_ID7^^2 1 l*^LT«*tt*»2 1 2\cmh 
tlZo r^ATMPON7l/-^^M* ONU__ 
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ID7^^211I1 f-^»2 0 2W:ONU - 
ID^^204, 2 0 8*3W2 0 6^ONU 

[0 04 7] ::t% 7i/-^p-H^^F^ 
fctctfc5»*i:it ONU„ID7^;^2H^ 
ili§UfcATMPON7 (er««ia^lfisn5 
3 tktt< Bf 2 12 U I^^^S^ 2 13 

[0 0 4 8] 7U-^^^F*tlfc^"CifeS 
4fr&lCtt> ^~3r** hJB©** 5 *— ^v^* 2 0 7^ 
IMftSft*:**^ 3Wt#*0SMR2 1 2{C&bthZ>o -t 

i taaufcATMPON^u— AoatTcMa^tfte 

^ &LJI^;7U— A#B»ftl»2 1 3K3!b*L5o 
r^T% ATMPON7l/-^SRONUic#fi?tfc 

ii^l-ei|rt-Sft-cv^6««K:a;, Hrt«»2 i 2 

fljEfiTKSSSttSo — ATMPON7l/-AiSa 

-CV>^»^^^, Bg#«y£ffi2 1 2®tt5E*!«tf:jE*fc 
fT*>JvJ\ HJH«LSS5 2 1 3tit^i^^^tc 
-<Dft$>. S«ATMPON7l/-^M*9iSh5-i 
£ft£o 

[0 0 4 9] ^U-A^_bfE^2 0^tli^&^«i: , 9^^ 

ffltOBf^— 2 0 9-1-2 0'9-nlClMftS 

so ftfc** 2 l 2 WB&BibftSo * 
LT, 2 1 2T1t ONU__I D^/l^ 2 

HfeHttATMPON7I/-Ai:oV^, CLixb 

ixdSH}B«L3HfU2 l Slz&blxZo --^ 
M«2 1 2fcW*SM***-* ATMPON71/ 

Kitt. a7c«©7W—^S:PJH*Q!aW2 1 3 Wiofcfc 

5 e L^Utt^b, ATMPON7U-A©l»fl5t* 
40 fflbfcW*^-. i-ft*>t>. S*ATMPON7l/-A 
<D^9c? fc^ELAN Ufc***-****^- u 

2 0 9- 1 — 2 0 9-nrtOV^*Vd»3ft»6>rtP**B 

^2i2^^tt5^> *o«nr-c, a****— k 

J: § ATMP O N7 iz-^^aSfeS^iHS^ffbtt?) 
;:££:ft*K H3Si&Sg&2 1 3Tttm»tt^*t*:fiw1- 

[0 0 5 0] 7u-A3as±«Bi©aa**»-J=9^ 

* hO»*tfc6lO(OONU(DONU_I D^SK? 
50 u-A^«*^TVN5. r.<o*&^tt, JL3£b*l«* 
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[0 0 5 1] 

[ H 2 ] r <E>S£W O-SHfifi'Cfc £ O N U 
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* [03] ±|BATMffl«3fi«»-*3V^SlOa5ATM 
ir/K I6«rt7d~- ^7h«t;K ATMPON71/- 

10 2 OSU 

110 "T—'fjV 

115 0f-5§-^— ^ — ^ 

2 0 2 -r—^H^ 

2 0 9-1-2 0 9-n R&*^~ U S?* * 

2 0 7 tf* 5 *— 

2 0 1 PON^l^ 



[02] 




206 



207 



-202 
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